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Systems Engineering, from its inception, has always been focused on providing methods and tools for 
coping with complex engineering projects. Modern day systems have continued to grow in complexity, 
and increasingly capabilities or services are no longer provided by single systems, but by systems-of-
systems.  This further increases the complexity faced by those tasked with bringing systems into existence 
and/or sustaining them throughout their lifecycles.  Complexity can be driven by increasingly higher 
levels of functionality for the system itself, but it is also driven by the amount and variety of interactions 
that the system has with other external systems and/or the environment in which it operates.  Users expect 
their systems to be interoperable with an ever increasing array of legacy and emerging systems, and often 
times the performance measures for evaluation depend on the interactions with, and functionality 
provided by, these external systems.  Emergent behaviour is often associated with complexity, and this 
makes it challenging to balance the need for sufficient subsystem detail, typically provided by 
reductionist approaches, while still capturing coupled system-level interactions necessary to understand
the total behaviour. These trends are driving the need to better understand and characterize complexity, as 
well as provide methods and tools to model it, manage it, and evaluate systems that embody it.
Part I of this book presents a wide variety of research aimed at increasing our understanding of, and 
ability to deal with, complex systems.  The papers associated with this research are loosely grouped as 
follows:
• Characteristics of Complexity – These papers contribute to our understanding of complexity in 
terms of how to identify it and what factors influence it. 
• Modeling Approaches for Exposing and Handling Complexity – Knowing that complexity 
exists, these papers present approaches for identifying complexity and usefully accommodating 
it in system design. 
• Modeling Organizational and Process Complexity – These papers present a view of the 
complexity that exists within organizations and the operational processes they institute.
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